Regulation of lipopolysaccharide-induced lung inflammation by plasminogen activator Inhibitor-1 through a JNK-mediated pathway.
The neutrophil is of undoubted importance in lung inflammation after exposure to LPS. We have shown recently that systemic inhibition of JNK decreased neutrophil recruitment to the lung after exposure to LPS, although the mechanisms underlying this inhibition are incompletely understood. As plasminogen activator inhibitor-1 (PAI-1) accentuates cell migration, with JNK activation recently shown to up-regulate PAI-1 expression, this suggested that systemic JNK inhibition may down-regulate LPS-induced pulmonary neutrophil recruitment through a decrease in PAI-1 expression. We show in this study that exposure of mice to aerosolized LPS increased PAI-1 expression in the lung and alveolar compartment, which was decreased by pretreatment with the JNK inhibitor SP600125. Exogenous, intratracheally administered PAI-1 prevented the inhibition of pulmonary neutrophil recruitment in the setting of systemic JNK inhibition, thereby suggesting a role for PAI-1 in the JNK-mediated pathway regulating LPS-induced neutrophil recruitment. In addition, PAI-1(-/-) mice had a decrease in neutrophil recruitment to the alveolar compartment after exposure to LPS, compared with wild-type controls, further suggesting a role for PAI-1 in LPS-induced lung inflammation. An increase in the intravascular level of KC is a likely mechanism for the inhibition of pulmonary neutrophil recruitment after LPS exposure in the setting of decreased PAI-1 expression, as systemic KC levels after exposure to LPS were increased in PAI-1-deficient mice and in mice pretreated with SP600125, with augmentation of intravascular KC levels inhibiting neutrophil recruitment to the lung after exposure to LPS.